The 
Introduction
Cities are increasingly exposed to unprecedented challenges that require successful organisational innovations to be solved (Ricciardi and Za, 2014) . As a consequence, public administrations have started to implement actions and strategies in order to become smarter, with the aim of improving the quality of life of citizens and stimulating a sustainable and inclusive growth (Dameri and Rosenthal-Sabroux, 2014; Fontana, 2014) . However, creating smarter cities is a critical task for several reasons. First, the concept of Smart City (SC) itself is still blurred and at the intersection of different disciplinary areas (Albino et al., 2015; Dewalska-Opitek, 2014) . Second, strategies to execute and manage SC projects vary among cities and organisational and managerial research in this field is scarce. Indeed, SC research has been developed primarily in architecture and social sciences arenas as well as in engineering and computer science, while it has been poorly the focus of managerial debates (Ricciardi and Za, 2014) .
Some cities have started creating departments dedicated to the development and implementation of the SC plans, led by the SC Manager. However, this phenomenon largely remains disregarded. Conversely, it is relevant for several reasons: firstly, understanding the responsibilities carried out by this new managerial role is necessary to support the organization of SC departments; secondly, the identification of the required competences is relevant for the selection of the curricula; lastly, understanding competences and responsibilities is preliminary to the definition of the educational contents for training the future SC Managers. This paper examines the emerging role of the SC Manager, by analysing their responsibilities and competences. It is exploratory in nature and is based on a survey administered to city managers and politicians of Italian cities.
The paper is structured as follows. First, authors introduce the debate around the SC concept and the academic literature related to the competences of city managers (Section 2).
After the methodological section (Section 3), authors illustrate the empirical results (Section 4), discuss them (Section 5) and make some final considerations (Section 6).
State of the art
There have been several attempts to define the concept of SC and identify its core components. However, a common definition of SC is still missing (Albino et al., 2015) .
Moreover, authors underline that the integration of infrastructures and technology services is not sufficient for a city to be claimed as smart, but the strengthening of the city management and governance for institutional improvement are also key ingredients (Nam and Pardo, 2011) . However, since now researchers have been focused more on the technological aspects of SC rather than on the organisational and managerial ones. Indeed, even if some authors affirm that SC initiatives can require the reorganisation of the city management, its characteristics are still overlooked (Ricciardi and Za, 2014) . Therefore, the pertinent literature is organized in the following two subsections. First, authors present the debate pertaining to the SC arena, with a special attention on the dimensions and domains of SCs. In the second part, authors focus on the use of crossfunctional organisations to carry out SC initiatives and on the role of public managers and their characteristics.
SC: goals and application domains
Cities are being exposed to unprecedented rapid growth. According to the United Nations (2014) (UN), 54 percent of the world's population currently lives in urban areas, while it was only 30 percent in 1960, and it is expected to grow up to 66 percent by 2050. Asia and Africa, today mostly rural, are expected to urbanize during the next coming years, but also Northern America, Latin America and Europe where more than 70 per cent of the population already live in cities. The revision of this report released in 2015 figures out that world population is growing rapidly, it is currently 7,3 billion and it is expected to reach 9,7 billion in 2050.
Given this dramatic growth, cities around the world are facing an increasing number of both environmental problems, such as air and water pollution and ecosystem alteration, economic risks, such as the increasing unemployment rate (Nam and Pardo, 2011; Caragliuet al., 2011; Toppeta 2010) and social challenges such as immigration flows (Huston et al., 2015; CaulierGrice et al., 2012) . In recent years, some cities started developing smarter practices in order to improve the quality of living and overcome the problems of urbanization (Nam and Pardo, 2011 ) by means of creativity, human capital and bright scientific ideas, also encouraged by European policies (Caragliu et al., 2011) . Indeed, in 2011 the European Commission launched the "Smart Cities and Community Initiative", an investment of more than €80millions with the aim to support sustainability objectives in urban development (Papa et al., 2013) . More recently, the European Regions have been invited to define their "Smart Specialization Strategy", identifying their competitive advantages, technological instruments, and financial resources to support innovation in their cities. Finally, in the perspective of the new framework programme Horizon2020, the European Commission has launched the "Smart Cities and Communities European Innovation Partnership", with the objective of stimulating a multi-stakeholder approach to the emerging challenges in the sectors of energy, transport and ICT (Papa et al., 2013; European Commission, 2012) .
The main objective of SCs has been defined as the improvement of global competiveness, sustainability, empowerment and quality of life (Komninos et al., 2011) . The underlying assumption is that people deserve to live in places where smart policies are able to assure a better quality of work, study, and living (Toppeta, 2010) . Thus, a city can be defined "smart" when "investments in human and social capital and traditional (transport) and modern (ICT) communication infrastructure fuel sustainable economic growth and a high quality of life, with a wise management of natural resources, through participatory government" (Caragliu et al., 2011, p.70) . In other words, cities are smart when the city government has the ability to optimize the exploitation of both tangible and intangible assets, enhance the citizens' quality of life, boost resources' productivity, and solve emerging problems (Komminos et al., 2013; Shaffers et al., 2011) .
Two main research streams can be subsumed from the literature regarding the definition of SC and its domains of application. The first stream of research is technologycentered and focuses on application domains that are heavily based on modern ICT, such as energy, public transport, and waste and water management. Cities that make investments in tangible assets have become fertile environments for Future Internet researches, offering a wide set of application domains (Komminos et al., 2013) , such as broadband connectivity, smart devices, sensors and applications, or what is generally defined as Internet of Things (Hernandez-Muñoz et al., 2011; Sanchez et al., 2011; Su et al., 2011) that work together to become the nervous system of a city that senses and acts (Neirotti et al., 2014; HernandezMuñoz et al., 2011) . The second stream of research is more people-centered because, even if technology and infrastructures are still important as enabling factors to reach soft objectives, it focuses especially on soft domains such as welfare, social inclusion, culture, and human capital (Caragliu et al., 2011; Toppeta, 2010) . In these fields smart city plans are characterized by a more bottom-up approach, where through new forms of collaboration and participatory governance (Leydesdorff and Deakin, 2011 ) the analysis of people's needs and the definition of social objectives drive the selection of specific enabling technologies. In this case, public administrations use ICT as a tool to group people together and stimulate innovation, knowledge, problem solving and, more in general, economic growth (Caragliu et al., 2011; Hollands, 2008) . Neirotti et al. (2014) , moving from Giffinger et al. (2007) , propose a classification of the SC application domains based on the degree of importance of ICT as an enabling factor for the development of projects. They identify six main domains of application: natural resources and energy, transport and mobility, buildings, living, government, and economy and people. For each of these domains, they identify additional sub-domains, in order to give a more detailed examination on the different areas that branch from the main fields. This framework is presented in Table 1 .
Please, put here Table 1 
Exploring competencies in managing SC efforts
The planning effort to create a smarter urban environment is multi-sectorial, interorganisational and intergovernmental (Alawadhi et al., 2012; Nam and Pardo, 2011) . In order to develop an effective SC plan, it is necessary to bring together people from different backgrounds and with different skills and competencies. Many authors think that crossfunctional teams answer this necessity (Piercy et al., 2013; Mohamed et al., 2004; Sarin and McDermott, 2003) : teams composed by individuals from different departments brought together (Sarin and McDermott, 2003) to complete a project out of organisational rigidity and labour division, which is typical in the public sector (Piercy et al., 2013) . Crossorganizational and interdisciplinary teams are the solution in case of integrated plans oriented to a variety of social groups, affected by the problems of shared resources, decreasing budgets and scarce profit prospects, as in the case of SC projects (Piercy et al., 2013; Nam and Padro, 2011) . Thus, cities have started creating dedicated SC departments led by a SC Manager.
However, several challenges still exist: external pressure for a dual focus both on project delivery and quality, pressure to handle data of different quality and standard smoothly integrated in an information system, pressure from scattered resources and the necessity of a project oriented approach while maintaining functional authority levels, interdepartmental communication and collaboration (Alawadhi et al., 2012; Kuprenas, 2003) . In such contexts a lateral, horizontal authority is considered better than the traditional vertical hierarchy (Alawadhi et al., 2012) . Indeed, top management in public organisations is essential in promoting cross-functional integration (Piercy et al., 2013) , since their involvement increases motivation, performance, vision, and inspiration in leading innovation initiatives and in championing change actions (Swink, 2003; Harman et al., 2002) .
The relationship between public managers and citizens is also an important component to define the role of the management in leading SC initiatives. With this regard, Corrigan and Joyce (1997) discuss the right of the citizens to be included in the decision making process of their municipalities: public managers' interaction with the society is essential for the creation of effective services focused on the community. Also Nalbandian et al. (2013) argue that the link between public managers and the community facilitates the partnership among sectors, groups and individuals. Nalbandian et al. (2013) pinpoint three challenges for public managers in order to identify what is administratively sustainable and political acceptable: to create and enforce a chain of responsibility that needs to avoid political alignment; to synchronize jurisdiction and other forms of external authority with the problem to be solved; the need of citizen's integration in the local government and administrative structures. Virtanen (2000) focuses more on the competencies of public managers and identifies five areas, namely: Task competence, that is the performance and goals given by the task and how and why the task has to be accomplished; Professional competence in the work area, the competences of the manager on the subject area; Professional competence in the administration, control of the policy program and cooperation; Political competence, about values, ideology and power; and Ethical competence, which refers to moral values and norms.
However, Noordegraaf (2000) has argued that public managers are competent in those situations in which they know how to apply the rules. On the contrary, in more ambiguous situations, such as the SC arena, characterized by uncertainty and unclear impact, they do not act according to the best option to do, but to the most appropriate. In these situations they have to interpret signals and events, institutionalize issues through labels and meetings and establish political back up.
The available literature about public management is vast, while considerably less extensive is the literature about competences required to public managers who act in a specific environment, characterized by ambiguity and novelty, such as the SC arena.
In order to contribute to fill the lack of research, the aim of this study is to define the domains that should be under the SC Managers' responsibility and to understand their competencies in order to lead SC projects. To this end, this work is grounded on the taxonomy by Neirotti et al. (2014) , since it is a thorough and comprehensive classification of SC domains and subdomains in scientific literature.
Methodology
This paper illustrates an empirical analysis of the responses obtained from an online questionnaire administered to 4,620 Italian SC Managers, with a response rate of 5.15 percent. In order to make sure that the survey respondents are a representative panel of public city managers from those cities that are running SC programs and projects, the authors have considered two aspects. Firstly, to control the city dimension, they created a mailing list that only includes the public managers from the two largest cities in every Italian region, as presented in Table 2 (ISTAT, 2014).
Please, put here Table 2
Secondly, to control that these cities are managing SC projects and, in turn, that respondents are aware of SC concepts, authors have verified the implementation of SC programs and projects through their official websites and the website of the Italian Smart City Observatory (http://osservatoriosmartcity.it).
Also, as a consequence of the unexpected low response rate, authors have verified the absence of bias in the sample and that the obtained responses are still a random significant sample. More than 90 percent of respondents are mainly from cities located in northern and central Italy. In order to verify if it could bias the analysis, authors accessed the report "ICity Rate" (ForumPA, 2014), a national ranking developed by the Observatory ForumPA, that yearly lists the smartest cities in Italy. According to this report, southern Italian cities are notably behind schedule in implementing SC initiatives compared to the other regions. As a consequence, SC programs/projects are sporadic and southern cities lie still in the lower part of the ranking. Thus, our sample reflects the national bias and only the public managers of those cities in which SC initiatives are systematically conducted answered our questionnaire.
Finally, the authors had the opportunity to administer the questionnaire in person to 28 politicians who attended the master course in "Management of Smart Cities" delivered at the Politecnico di Torino University. Thus, the total number of analysed respondents is 266.
To increase the interests of informants in answering the questionnaire, an invitation letter was sent, explaining the goal of this research and announcing that a feedback would have been distributed among participants. Moreover, the expected time to fill in the questionnaire and the anonymity of data were declared at the beginning.
Data were collected through a detailed seven-pages survey. Personal details, such as age, gender and professional role were first asked. Then, the taxonomy given in Table 1 was displayed and, for each SC domain, respondents were asked:
• Is your city investing in this domain? (Q1)
• Do you think that this domain should be under the responsibility of a manager in charge of the SC development? (Q2) Lastly, a third question (Q3), divided into a set of 24 sub-questions, was asked about the competences needed by the SC Manager. This set of questions was drawn empirically by analysing the educational contents of the master courses on SC offered by the Italian universities. Six postgraduate courses were found to be delivered at various Italian universities over the last three years, with educational contents listed in Table 3 .
Please, put here Table 3 The resulting 24 sub-questions about the importance of competences and skills of SC Managers are listed in Appendix 1. The questionnaire ended with an open question where respondents were asked to note down any other suggested competences of the SC Manager that were not considered by the authors. This allows including in the analysis some other competences not listed in the questionnaire and gathering comments.
Before starting the data gathering process, the authors validated the questionnaire with two professors of the Departments of Management of their university, in order to test its comprehensiveness and clarity. The authors received some interesting comments, especially regarding the wording used in the questionnaire. They drew on these suggestions and decided to attach a short glossary to the questionnaire. Indeed, since SC is still a recent issue and similar terms are usually interchangeably (Albino et al., 2015) , each SC domain and subdomain cited in the questionnaire was briefly described in order to explain the meaning of some SC key words and concepts. The authors used an interval scale with five categories, with 1 that stays for negative/minimum and 5 for positive/maximum. Data were entered into a database, coding dummy variables, such as in the case of the gender where male/female was translated into a 0/1 variable. Missing data were replaced with the average value obtained from the answers. Indeed, authors supposed that non-respondents would have answered as the mean respondent.
Computations were performed using the STATA statistic software tool.
Before analysing the results, the exploratory statistics are given in Table 4 .
Please, put here Table 4 4. Results
SC Manager's responsibilities
The responses to Q2 about the responsibilities of SC Managers were first analysed. As anticipated, Q2 relies on the SC domain taxonomy introduced by Neirotti et al. (2014) that identifies hard and soft domains that should be under the responsibility of the SC Manager. In order to match with the approach used by Neirotti et al. (2014) , authors calculated a Responsibility Index (RI). Firstly, the authors calculated the RI on sub-domains RI is : they assigned 1 if the respondent i valuated the sub-domain s under the responsibility of the SC Manager with a score greater or equal than 3, otherwise a 0 was given with a score less than 3. After that, they calculated the RI by sub-domains (RIs), as the sum, for respondent i, of the RI is, over the total number of respondents. As shown in Figure 1 the RIs are high for every sub-domain: this means that more than a half of the respondents indicated that the SC Manager is responsible for that sub-domain.
Please, put here Figure 1
In order to identify the domains under the responsibility of the SC Manager, authors aggregated the sub-domains in six domains, according to the conceptual framework drawn by Neirotti et al. (2014) , namely: natural resources and energy, transport and mobility, buildings, living, government, economy and people. Thus, they calculated the RI of each domain (RI id ):
for each respondent, authors assigned 1 to the domain if every RI is of the corresponding subdomain was equal to 1, 0 otherwise. The mean and standard deviation of RI of the six domains are presented in Table 5 . In general, they result to be high. It means that the SC Managers do not operate exclusively in any individual domain, but they overcome the boundaries of silos and are responsible for projects in both the hard and soft domains of the SC. Thus, although several SC efforts are still developing into silos, the management of SC initiative spans the vertical boundaries of SC domains.
Please, put here Table 5
This finding is also confirmed by the calculation of a total RI, obtained as the sum of RI id for each respondent. It formally represents the number of domains that are under the responsibility of the SC Manager: 76 percent of respondents considered that the SC Manager is responsible for at least four or more SC domains, while only 24 percent considered that the SC Manager is responsible for projects in just three or less domains.
Authors also investigated the differences between respondents belonging to diverse professional categories, as well as between managers and politicians. They grouped managers 
SC Manager's competences
In order to understand the high-level competencies required by the SC Manager, authors performed an exploratory factor analysis on the results of Q3. Indeed, exploratory factor analysis is used to identify a set of unobserved factors and reconstruct the complexity of observed data in an essential form, when researchers have little ideas about the underlying mechanisms of the observed phenomenon (Matsunaga, 2010) . Table 6 shows some statistics on responses to Q3. The rotated solution obtained by the factor analysis identifies five factors, displayed in Table 7 .
Please, put here Table 7 The first factor includes technical skills, management of innovation and territorial planning in urban contexts and includes Q3.3, Q3.10, Q3.11, and Q3.12. The second factor is related to the knowledge of private and public laws about procurement, innovation management, publicprivate partnership, and open data (Q3.4, Q3.5, Q3.6, Q3.7, and Q3.8). The third factor concerns more soft skills (Q3. 16, Q3.17, Q3.18, and Q3.19) . The fourth factor is related to financial tools and economic principles (Q3.13, Q3.14 Q3.20), while the last one pertains to general management basic skills that are likely to be required in every curriculum (Q3.22, Q3.23, and Q3.24). Finally, authors calculated the overall Kaiser's Measure of Sampling Adequacy (MSA) to verify partial correlation between variables. It resulted greater than 0.85, and MSA of each single variable that was greater than 0.76 in each case, which means that variables are not problematic in terms of partial correlation and factor analysis is applicable (Rasli, 2006) . 
Discussion and limitations of results: the profile of the SC Manager
The results of this analysis help to elaborate some relevant considerations. Firstly, while in some cases SC efforts still appear to be vertically planned, this work shows that the SC Manager encompasses these silos, and operates as a horizontal actor, with responsibilities on 1 Cronbach's Alpha coefficient is a measure of internal consistency reliability (Osborne, 2008) and is useful to verify if each factor effectively corresponds to a unique construct or not. It is a number between 0 and 1 and usually it is considered sufficient if > 0.6. A second group of respondents highlighted the need for the SC Manager to be politically independent, with comments like: "he has not to be linked to any political party", "he has to have independence of judgement", "managerial autonomy from lobbies and politics", "good autonomy from politics", "he has to be super partes 2 ". Thus, the SC Manager results to be a role with horizontal responsibilities and the capacities to pursue SC objectives even with restricted financial resources, with five types of competencies and should be, as some respondents commented, "politically honest". However, the requirement of a political honesty is particularly arduous in a context in which a clear separation between politicians and city managers is difficult to achieve, while reciprocal integration or confusion is prevalent (Liguori et al., 2009) . As a consequence, being politically honest appears a difficult task when public managers are as caged leaders, due to political pressure (Sancino et al., 2014) .
This analysis has some limitations: firstly, the response rate is considerably low, given the fact that the southern regions of Italy are behind schedule in developing SC initiatives (ForumPA, 2014) . However, results give useful insights for further, more extensive research.
Secondly, the analysis does not consider the potential impact of the award of European funds as an important external factor that can influence the type of skills and responsibilities of a SC Manager. Indeed, the SC phenomenon has been substantially fostered by European policies and funds (Papa et al., 2013; European Commission, 2012; Caragliu et al., 2011) , thus conditioning the selection of the main SC domains where to focus the efforts and develop SC projects and, thus, the competences and responsibilities required to a SC Manager.
However, this issue did not emerge from the open questions of the questionnaire.
Moreover, from an analysis of the websites of the cities involved in the survey, it seems that a U-turn is underway. Indeed, cities have been started creating their paths toward the creation of SC by setting their strategic objectives as part of elaborated strategic development plans. As a consequence, most cities seek to raise funds through a careful selection of those EU calls and funding opportunities that are in line with their predetermined priorities. The sense of this causal relationship opens potential avenues for further empirical research.
Summary and Conclusions
This work is a contribution toward the theorization of the SC Manager role, responsibilities and competencies. Indeed, in recent years, some cities are organizing themselves and establishing specific roles in order to manage SC initiatives and projects. The academic debate has largely discussed the topics of SC and public management, but separately. This paper aims to integrate the twofold areas of research and to help understand and build the cross-functional responsibilities and integrated competences required to the SC Manager.
Three main considerations emerge. First, the SC Manager is a horizontal role responsible for leading SC projects in different vertical domains, even if SC Managers have a limited budget for investments. However, by analysing separately the responses of politicians and managers, some differences arise: for politicians, the SC Manager is less responsible for living and egovernment initiatives than the opinions of public managers suggest.
Then, five are the main competencies required to a SC Manager: city planning capabilities, legal competencies, soft skills, financial resource management, and basic requirements. Finally, a SC Manager should be politically honest.
These findings have some theoretical and practical implications. First, the role of a public manager whose responsibilities encompass the vertical organization can be a way to integrate and coordinate different SC initiatives under the same strategic vision. Moreover, these findings are also useful for the construction of the right system of political mandates, necessary to set a horizontal governance of SC domains. Furthermore, the identification of SC Manager's competencies is helpful for the selection of the right curricula for this role.
Nevertheless, identifying SC Manger's responsibilities and competences is important to understand the educational needs and set the educational contents of postgraduate and executive courses delivered to public managers of SCs.
From a more theoretical point of view, this paper offers some interesting insights about the SC topic from a managerial perspective, thus contributing to define the concept and the role of a manager dedicated to SC initiatives and opening a stream of research at the crossroads between the SC arena and at the intersection between behavioural and organisation management sciences. Finally, this paper opens paths for further research on the potential impact of external factors on the role of SC manager, such as the availability, nature and domains of European research and development funds.
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